Abstract. The service industry opening can bring about a large welfare effect. However, the Chinese government basically adheres to a more or less conservative service industry opening strategy. Therefore, we try to find out the potential effects of service industry opening from a policy perspective. This paper quantifies the information from "foreign investment industry guidance catalogue" as a FDI liberalization index, used to measure the Chinese government's attitude towards foreign investment. Furthermore, we construct the upstream and the downstream foreign restriction index, and examine the impact of foreign investment liberalization on China's export and value-added exports through empirical analysis. The results show that: reduction of the restrictions on foreign investment can promote China's the export of total industry and services, and enhance the competitiveness of exports. Whether the services industry played as an upstream or downstream one, service industry opening can effectively promote its upstream and downstream industry export. Service industry liberalization has strong externality, which means its export effects on upstream and downstream industries are significantly higher than on itself.
Introduction
In view of the imperfect development of the service industry, China has been worried that the opening up of the service industry may have a huge impact on the development of domestic services. Therefore since 2001, the opening of the service industry is relatively slow, which can be seen from the policy documents published by the Chinese government. In general, the policy focus of China's service trade is the service "going out". The main objective of the service industry opening up is to attract foreign investment, knowledge and regime in order to improve the quality and international competitiveness of the domestic service industry. In fact, by observing the process of opening up the manufacturing industry, we find that foreign investment have brought positive changes on China's industrial structure, market structure and technical level. Does the service industry have the same characteristics?
Surprisingly little is known about policies that affect international trade in services. Previous analyses have focused on policy commitments made by countries in international agreements but these commitments do not in many cases reflect actual policy (Borchert et al.，2012) . OECD has constructed a Services Trade Restrictiveness Index to characterize policy restrictions from perspectives of barriers to competition and public ownership,restrictions on foreign ownership and other market entry conditions, restrictions on the movement of people and other discriminatory measure and international standards (OECD, 2013) . The STRI are found to be a statistically significant determinant of manufactured exports performance, for restrictions on FDI impede the spread of service technology between countries (Hoekman and Shepherd, 2017). Harding and Javorcik(2011) found that foreign direct investment could effectively promote the export quality of the host country. In fact, domestic service content contributes a significant amount of the share of manufacturing exports (OECD, 2014). Du et al. (2014) used the data of China's manufacturing enterprises to examine the technology spillover of foreign investment in China from horizontal and vertical spillovers effect. Other studies pay attention to the service industry. Clemes et al. (2016) used the data from 1994 to 2011 to construct a single structural growth equation and a simultaneous equation to measure the spillover effects study. The service sector not only had a positive spillover effect on manufacturing growth, but also positive for per capita GDP growth enhancement.
Researches on are the most abundant, and the main conclusion is that FDI has a positive effect on the growth of Indian services exports (N.J. Saleena, 2013), there is a bidirectional causal relationship between service exports and economic output, and at least a unidirectional causality from FDI and services exports to both manufacturing and services outputs (Kumar, 2013). Moreover, FDI can obviously promote modern trade in services but cannot have evident effects on traditional trade (Sahoo and Dash, 2017) . The existing literature is basically studied from the FDI data directly, rather than the policy point of view. Furthermore, while most of the literature observes the technical spillovers of the service industry openness to manufacturing, it does not study the possible paths. In fact, researches on technology spillover effect of FDI are mainly focused on the research of manufacturing industry itself.
The contribution of this chapter is mainly embodied in two aspects: First, using the FDI liberalization index to study the openness of service industry from the view of the government policy. Second, this article uses the input-output table, upstream and downstream index to analyze the positive externalities and possible path of the service industry in opening process. In order to examine the external role of the service industry as an upstream and downstream to promote the development of other industries and to verify whether the Chinese government should expand the service industry opening, this paper first analyzes the restricted status according to China's "foreign investment industry guidance catalogue" and quantifies foreign capital restrictions situation, and then build an empirical model from the industry level to explore the opening effects of the service industry on domestic exports and industry competitiveness.
Measurement
We .construct the degree of foreign restriction index to quantify the restriction measures according to the "foreign investment industry guidance catalog" and study the opening issue of the service industry.
Since the opening of service trade cannot be quantified directly as tariffs and quotas as in the case of trade in goods, it is important to measure the openness level of service trade either as an independent variable or a dependent variable. The OECD database measures the Service Trade Restriction Index (STRI), and many studies are based on the index or simply manipulate it as a key indicator. However, although the index takes into account the overall effect of trade restrictions, STRI's classification of trade in services is quite different from that of China's service industry, and the index does not provide three-digit industry level data to ensure the accuracy of the data matching. There are some other studies to examine the openness of service business under the commercial presence, but most of them use the FDI data as the indicators. Because China's statistical industry data is incomplete, the overall FDI data cannot reflect the industry characteristics. There are also many studies using the proportion of foreign investment in the overall industry to measure the degree of foreign investment liberalization, but this index reflects the results of foreign liberalization. Additionally, the results are also affected by the domestic market. Therefore it might not be consistent with government policy measures. For example, when the government implements the foreign capital liberalization policy, foreign investment may not enter the country because of natural monopoly or market competition in the industry and other non-policy factors. In this case, the calculation of the indicators will be serious errors. To better reflect China's opening attitude towards foreign investment, this paper quantifies the information from "foreign investment industry guidance catalogue" as a FDI liberalization index.
In summary, the quantification process is to reorganize the manufacturing and service industries information of the 1995 to 2015 "foreign investment industry guidance catalogue" according to the three-digit industries classification in the 2002 1 "Standard Industrial Classification". As each item of the "foreign investment industry guidance catalogue" does not correspond to the standard classification and might be defined under sectors or sub-sectors. In view of this, based on the industry and product connotation, this article matches the data manually.
This paper establishes three indexes, 1 DFRI , 2 DFRI and 3 DFRI to reflect the actual results of prohibited, prohibited and restricted and encouraged categories in the "foreign investment industry guidance catalogue". If the industry is prohibited, we code the three-digit industry as 1 and 0 otherwise, indicated by 1 DFRI ; if the industry is prohibited or restricted, we code the three-digit industry as 1 and 0 otherwise, indicated by 2 DFRI ; if the industry is prohibited, we code the three-digit industry as 2, code the prohibited as 1 and the encouraged as -1, indicated by 3 DFRI . 
Upstream Degree of Foreign Restriction Index (Upstream_DFRI)
where DFRI represents the foreign restriction index in the upstream industry of the industry on the left side of the equation. Industry data from the WIOD and the "Standard Industrial Classification" is different, so before the regression, we need to re-match the WIOD industries' latest 56 sub-sectors industry data and the standard industrial data first to ensure the data consistency.
Estimation Model
We use industrial exports and value-added exports as the dependent variables to explore the role of service industry opening, especially the opening effects of upstream and downstream service industry on domestic export and industry competitiveness. Therefore we construct the following econometric model:
In DFRI X α α α β e Upstream DFRI manu can be obtained similarly. In addition to the above mentioned core explanatory variables, in order to prevent the occurrence of biased estimates due to lack of important explanatory variables, this paper adds some control variables to control the relevant characteristics of the samples both at the industry and the national level. Among them, variables (1) -(3) are used to control industry factors, variables (4)-(7) are controlling national factors:
(1)Output at basic prices (ln_total_output). The output at basic prices represents the output that an industry estimates during the accounting period, which is different from the estimated output in the production process. This variable is used to control the industry size.
(2)International Transport Margins (ln_total_int_trans). The international transport margins represent the difference between the FOB (Free on Board) and CIF (Cost, Freight and Freight) , which is the sum of the freight. This variable is used to control the tradability of the industry.
(3)Value added at basic prices (ln_ind_va). This value added at basic prices is the industry-level control variable, not the trade value added, but the value added in the GDP budget at the base price. The United Nations recommends the use of basic prices rather than producer prices to prevent the distorting of the true value of industrial added value caused by the difference in total industrial output taxes and product subsidies among different industry sectors. This variable is used to control the industry structure.
(4)Gross domestic product (ln_wdi_GDP). This world's annual GDP, one of the World Bank World Development Indicators (WDI) and measured by 2010 unchanged dollars, is for controlling the level of national development.
(5)Gross domestic product per capita (ln_wdi_GDP_PCAP). This is the world's annual GDP per capita from the World Bank World Development Indicators (WDI), which is measured by unchanged 2010 dollar pricing.
(6)Bilateral regional agreement (FTA). This data is a variable of 0, 1 from the WDI database. It is used as country level control variable. If this country has signed bilateral free trade agreement with China, we code it as 1, and 0 otherwise.
(7)General agreement on tariffs and trade (GATT_d). This data is a variable of 0, 1 from WDI database. It is used as country level control variable. If this country is a GATT member, we code it as 1, and 0 otherwise.
Results and Analysis
The regression results are showed in Table 1 , Columns (1) to (3) shows the effect of changes in the foreign investment restrictions on exports and Columns (4) to (6) shows the effect of changes in the foreign investment restrictions on value added exports, and Columns (3) and Columns (6) are results of service industry samples, while the rest are using the whole sample.
From the results, we can find that: First, there are negative relationships between the restrictions and China's exports or value-added exports. Which indicates that reduction of restrictions on foreign investment may increase exports and competitiveness; second, the opening of the service industry cannot only increase upstream exports or value-added exports, but promotes downstream exports also. Additionally, services can have stronger promoting effects on exports when played as the downstream industry; third, the opening of the service industry has strong externality. The manufacturing industry's promoting effects on exports are not as significant as that of the service sector. It might because that the manufacturing industry has a higher degree of openness. The service sector has shown a clear externality, that is, the opening of the service industry not only affects the export of the service industry itself, but also promotes the export of other industries.
In order to study the effect of the service industry on its own, we run the regression with service samples, the results are shown in Column (3) and (6) . Similar to the results of the full sample, the openness of the service sector can facilitate the opening of the service sector through upstream and downstream, and the liberalization of services can lead to an increase in service exports. By comparing the results of different samples, we find that when played as a downstream industry, openness of service industry may have more obvious positive effects on manufacturing industry. Note: Cluster-robust T statistic in parentheses, *p < 0.1, ** p < 0.05, ***p < 0.01.
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The models in Table 2 
In Table 2 , coefficients of 2 _ DFRI service in Column (1), (3) are positive while coefficients of 2 _ DFRI service in Column (2), (4) are negative. This seemed contradictory result is actually reasonable. In Column (1) and (3) , we do not have the industry fixed effect, the results therefore show the overall cross-sectional correlation, which means the service industry with higher exports and value-added exports is mostly the industry of higher restrictions. In fact, industry with higher export may be the more monopolistic industry with stronger domestic enterprises. After fixing the industry effect, the results are consistent with the above conclusions. Cluster-robust T statistic in parentheses, *p < 0.1, ** p < 0.05, ***p < 0.01.
Considering that there might be a reverse causality relationship between the foreign investment liberalization in services and the growth of trade which might bring about an endogenous problem, we use the lagged terms of the explanatory variable to test whether the results are robust or not. The results are consistent with those of the previous analysis, indicating that the main results of this paper are less affected by the reverse causality (See Table 3 ). In fact, this article focuses on the upstream and downstream effects. One industry's trade activities might not be easy to have impact on the upstream or downstream service industry openness. Cluster-robust T statistic in parentheses, *p < 0.1, ** p < 0.05, ***p < 0.01.
Conclusions
Overall, the increase in the opening level of foreign investment in the service industry has a significant positive effect on the export and value-added exports of China's entire industry and services. As a result, the openness of the services sector is consistent with the "export-oriented" objectives of the Chinese government's policy towards the service industry. Moreover, the export effect of the service industry on the whole industry is very significant through the way of upstream and downstream, indicating that the service industry liberalization has strong externalities, the opening benefits flow into the manufacturing and other industries. In terms of data values, this promoting effect might be stronger when the service industry is played as a downstream industry.
Therefore, even without considering the increase in the welfare of consumers under the condition of open service, the opening of the service industry has a positive effect on the domestic service industry and the whole industry export and competitiveness promotion. The Chinese government should pay more attention to the opening of the service industry, and further improve the opening level of the service industry by reducing the access restrictions of foreign investment.
